Fewpeoplewoulddisagreewiththeideathatrolemod-
els can have a profoundly positive impact on a person's life. Role models may differ in terms of their age, race, and/or sex, yet there is one feature that they share: They are all perceived to be competent in their respective areas (Lockwood & Kunda, 1997) . For instance, female role models in math-related domains might be particularly helpful for math-talented women because they represent stereotype-disconfirming evidence about women's inferior math ability, so that women's math test performance is protected after encountering or learning about a female role model. In addition, if a low score on a standardized math test is one of the reasons why women are seriously underrepresented in math and engineering, then the benefits of having female role models for female students in those academic domains may be considerable.
GENDER DIFFERENCES IN MATH
Over the years, a vast amount of research has been devoted to investigating gender differences in math. Even though much of this work shows that such differences are relatively scarce (Hyde, Fennema, & Lamon, 1990; Kimball, 1989) , there is a general pattern to the differences that do exist. Women, for instance, perform as well as men on less advanced math problems, but when the math problems become more advanced, women do not perform as well as men (Gallagher et al., 2000; Halpern, 1992; Kimball, 1989) . This difference often does not emerge until high school (Hyde et al., 1990) , precisely when performance on standardized math tests-tests that contain more advanced math problems-may matter the most.
But perhaps the most far-reaching gender difference is the fact that female students, unlike male students, routinely encounter negative stereotypes about their math ability (Halpern, 1992; Quinn & Spencer, 2001) , which has been shown to disrupt their math test performance in the laboratory (Quinn & Spencer, 2001; Spencer, Steele, & Quinn, 1999) and presumably in standardized testing situations. The threat of negative stereotypes also can disrupt women's choice of major (Boswell, 1985; Hackett, 1985) . Female students who do stay in math-related majors, however, still underperform, relative to men, on standardized math tests (Bridgeman & Wendler, 1991; Graduate Record Examinations Board, 1997) . It seems then that even equivalent math backgrounds cannot override the impact of the negative gender stereotype. Indeed, simply being in a situation that is diagnostic of ability can remind women about this negative stereotype and thus impair their test performance (Marx, Brown, & Steele, 1999; Steele, 1997) .
This predicament, known as stereotype threat (Steele, 1997) , occurs not from internal doubt (i.e., believing the stereotype to be true of one's group) but from the concern of confirming the stereotype through one's actions. Take the case of highly skilled and motivated women who are just about to take a challenging standardized math test. Naturally, most students in this situation would feel discouraged if they perform poorly. But women face an additional threat-that of confirming a negative gender stereotype alleging their quantitative inferiority. In the end, this concern may be disturbing enough to harm the test performance of women who are otherwise motivated to perform well, particularly if performing well is also esteem-relevant.
Given the very real negative consequences of the gender stereotype on women's math test performance, it seems sensible to identify ways to protect their performance from being undermined by the negative stereotype. In this article, we argue that one way this may occur is by increasing the number of female role models in math-related domains. In fact, in a survey by Boswell (1985) , she found that female mathematicians mentioned that female students "should be exposed to more positive female role models in mathematics" (p. 183; see also Gilbert, Gallessich, & Evans, 1983 , for a related discussion). Having examples of women, who represent stereotype-disconfirming information, might mean that mathematically talented female students would not be as disturbed by the gender stereotype, thus buffering their math test performance.
FEMALE ROLE MODELS
Individuals become role models when others choose to emulate them. The search for role models is generally a selective, social comparison process whereby certain attributes are copied and others excluded (Collins, 1996; Javidan, Bemmels, Devine, & Dastmalchian, 1995) . Of course, the attributes chosen will be ones that are also important to the chooser. Female students who care about mathematics, for instance, may be especially attuned to other women who have (or at least appear to have) expertise in that same domain, with the end result being that those women may become role models for the female students. Finally, the role models themselves play a passive part in this process and may not even be aware of having been chosen as role models by others (Fisher, 1988) .
To date, very little research has actually been conducted on role models. The limited research, however, does outline some important benefits of comparing oneself to a similar and outstanding other. For instance, under particular conditions, role models can be inspirational (Lockwood & Kunda, 1997; Tesser, 1986) , enhance self-evaluations and motivation (Blanton, Crocker, & Miller, 2000; Collins, 1996; Major, Sciacchitano, & Crocker, 1993; Taylor & Lobel, 1989) , and even guide students' academic aspirations (Hackett, 1985; Lockwood & Kunda, 1997) . Given the many positive effects that role models have on students, it is surprising then that no research has investigated how role models affect students' academic performance in the face of negative stereotypes. To the best of our knowledge, the research reported here is the first investigation of this sort.
Social comparisons with outstanding ingroup members can be beneficial, but simply being from the same ingroup is not enough. We believe that there need to be at least three other criteria before a female role model will have a positive impact on women's math test performance, particularly in situations where a negative stereotype about women's math ability is made salient. First, the female role model's success needs to be perceived as attainable; otherwise, the result may be a negative social comparison that leads to contrast effects (Collins, 1996; Dijksterhuis et al., 1998) . Second, the female role model needs to be perceived as similar-similarity in our studies is operationalized as shared physical (e.g., same gender) and psychological (e.g., similar academic interests) attributes between the perceiver and the role model-to the student because that will increase the likelihood that a female student will seek out the female role model as a comparison standard (Lockwood & Kunda, 1997; Tesser, 1986) . Third, the student needs to care about her performance in a particular domain. We included domain identification (Steele, 1997) , defined as the extent to which students care about their performance in a particular domain, because this factor may moderate the positive effects of female role models.
OVERVIEW OF THE PRESENT STUDIES
In this article, we discuss how female role models protect the math test performance of women, who are highly skilled in math, from the adverse effects of the gender stereotype. Study 1 examined whether, in a seemingly diagnostic testing situation, a female experimenter (i.e., a female role model) buffered women's test performance compared to a male experimenter. For Studies 2 and 3, we manipulated the level of math competence of a fictitious female experimenter by providing detailed biographical information about her math experience and ability. Moreover, in Studies 2 and 3, we investigated whether the physical presence of a female role model is necessary because it may not be her competence per se but other interactional factors (i.e., nonverbal behavior on the part of the female experimenter that provides some type of reassurance) that protect women's test performance. Finally, in Study 3, we were interested in how a female role model influences certain aspects of the self that pertain to academics, namely, self-appraised math ability.
In addition to math test performance, we examined how female role models affected women's performance state self-esteem. Given that interacting with or learning about a female role model buffers women's math test performance, it also may be the case that women's performance state self-esteem will be protected. That is, we expected similar patterns of results for these variables because past research has shown them to be positively correlated (e.g., Brockner & Elkind, 1985; Heatherton & Polivy, 1991 The primary purpose of Study 1 was to test the link between the presence of female role models (operationalized as a highly math-competent female experimenter) and women's math test performance. Accordingly, we predicted that women would perform as well as men on a difficult math test, even in a situation designed to remind women about the negative gender stereotype, when the experimenter is female, rather than male. We anticipated, however, that women would perform worse than men when a male experimenter gave the math test. Finally, we expected that women and men's performance state self-esteem would be equivalent when a female experimenter, instead of a male experimenter, administered the math test.
Method PARTICIPANTS AND DESIGN
Participants in this study included 22 women and 21 men who participated in this study. Only those students who were motivated and identified with math as an academic domain were eligible to participate. Identification with math was assessed, during e-mail screening sessions, by asking the students four questions about their interest and ability in math, such as "How important is it for you to do well on math exams?" and "How good are you at math?"
1 The students responded by indicating a number from 1 (not at all/very bad) to 5 (very important/excellent), and only those who responded to each of the questions with a 3 or greater were eligible to participate. The e-mail message further asked students to report their math SAT score and the number of math classes taken in college. Therefore, in addition to assessing student's identification with math, we used a minimum score (650) from the SAT along with the requirement that each student had taken at least one math course in college to ensure that they had the skills to succeed on the math test. Students' math SAT score also served as the covariate for all of the studies reported here. For this study, we used a 2 (sex of student: female or male) × 2 (sex of experimenter: female or male) between-subjects design.
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PROCEDURE
Students reported to the laboratory individually, where they were greeted by one of three female (n = 21) or male (n = 22) experimenters who were blind to the hypotheses. 3 The experimenters made it clear to the students that they were investigating the math test performance of undergraduates. Moreover, to create an impression of expertise and competence, the experimenters also explained to the students that they would be taking a challenging diagnostic math test created by them and that they would provide feedback about their mathematical strengths and weaknesses at the end of the study session. In short, all of this was done to ensure that the experimenters were perceived as competent and to create a situation similar to that of a typical standardized test administration.
Measuring math test performance. Students had 25 min to complete the math test. The test format resembled a standard Graduate Record Exam (GRE) math section and consisted of 25 problems, which were selected based on the percentage of students from an earlier sample who answered these problems correctly (all questions fell within the range of 17% to 45%; Educational Testing Service, 1994). Students were not provided with performance feedback in any of the studies reported here.
Measuring performance state self-esteem. After taking the math test, performance state self-esteem was measured using the performance subscale from the State Self-Esteem Scale (Heatherton & Polivy, 1991) . This subscale measures short-lived changes in how confident people feel about performing well in future situations and has been demonstrated to be sensitive to manipulations that temporarily alter their performance state self-esteem. Respondents rate how they are feeling "right now" for seven performance items, such as "I feel that I have less scholastic ability right now than others." Each item is scored on a 5-point scale ranging from 1 (not at all) to 5 (extremely), with possible scores ranging from 7 to 35. Finally, all students were debriefed and thanked for their participation.
Results and Discussion
EXCLUDED DATA
Of the 22 women and 21 men who took part in the study, 1 woman and 1 man failed to complete all the measures, and 1 woman in the male experimenter condition scored a zero on the math test. These students' data were not analyzed.
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MATH TEST PERFORMANCE
Women and men each received a math test performance score based on the number of problems they answered correctly (see Table 1 ). We then subjected their math test performance scores, while controlling for math SAT, to a 2 (sex of student) × 2 (sex of experimenter) ANCOVA. This analysis revealed a main effect for the covariate, F(1, 35) = 14.59, p < .01, and a marginal main effect for sex of student, F(1, 35) = 3.07, p = .09, η = .28. As expected, the Sex of Student × Sex of Experimenter interaction was reliable, F(1, 35) = 4.75, p < .04, η = .35.
To clarify the nature of this interaction, we tested simple effects by sex of student within sex of experimenter. Results show that women scored just as well as men when a female experimenter administered the math test, F(1, 35) = 0.30, p = .59, η = .09, but women reliably underperformed compared to men when the test was given by a male experimenter, F(1, 35) = 7.72, p < .01, η = .43.
Having established an effect of the experimenter's sex on women's math test performance, we next examined whether this effect was caused by a decrease in the number of problems answered or to a decrease in performance accuracy. Accordingly, we conducted two separate ANCOVAs on the number of problems answered and the students' performance accuracy (computed by dividing the number of problems the students answered correctly by the number of problems attempted, expressed as a percentage). The ANCOVA on the number of problems answered only revealed a marginal main effect for the covariate, F(1, 35) = 3.59, p < .07. None of the other effects were reliable, Fs < 2.42, ps > .13. In terms of students' performance accuracy, the ANCOVA revealed a main effect for the covariate, F(1, 35) = 11.08, p < .01, and a reliable Sex of Student × Sex of Experimenter interaction, F(1, 35) = 5.87, p = .02, η = .38, such that women who were given the test by a male experimenter had the lowest performance accuracy (M = 51%) compared to the students in the remaining three conditions (e.g., men with a male experimenter = 68%, men with a female experimenter = 62%, and women with a female experimenter = 69%). The pattern of performance differences among the women who were given the math test by a male experimenter therefore appears to be due to a decrease in their performance accuracy rather than to the number of problems answered.
PERFORMANCE STATE SELF-ESTEEM
The students' responses on the performance state self-esteem scale were summed to form a composite score (Cronbach's α = .87), and then this score was submitted to a 2 (sex of student) × 2 (sex of experimenter) ANCOVA, with women and men's math SAT as the covariate (see Table 1 ). The ANCOVA revealed main effects for the covariate, F(1, 35) = 6.82, p < .02, and sex of experimenter, F(1, 35) = 4.50, p = .04, η = .34. The expected interaction was only marginally reliable, F(1, 35) = 3.78, p = .06, η = .31. We next tested simple effects by sex of student within sex of experimenter.
Women's performance state self-esteem scores were just as high as men's scores when a female experimenter administered the math test, F(1, 35) = 0.96, p = .35, η = .16, which is to be expected considering that women and men performed equally as well. Women, however, had lower performance state self-esteem scores compared to men when a male experimenter gave them the test, F(1, 35) = 3.74, p = .06, η = .31, as was anticipated because women underperformed relative to men.
To summarize, having a female experimenter administer a test to highly motivated and math-identified women in a situation designed to activate the gender stereotype about women's inferior math ability protects women's math test performance and allows them to perform at the same level as equally talented men. In contrast, women's math test performance suffered when a male experimenter administered the math test. Of importance, the lowered test results of women who were given the test by a male experimenter were not a result of answering fewer problems. Rather, they were due to a decrease in performance accuracy. In terms of performance state self-esteem, we found the same pattern of results. Women and men had similar levels of perfor-
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PERSONALITY AND SOCIAL PSYCHOLOGY BULLETIN mance state self-esteem when a female, rather than a male, experimenter administered the test. Despite the promising nature of these results, there were some issues that were left unaddressed. First, because we did not manipulate math competence, it remained unclear if the effects we found with our female experimenters were due to the perception of the female experimenters' math competence or their physical presence. This issue seems important in light of research showing that subtle nonverbal cues can profoundly affect people's behavior (Word, Zanna, & Cooper, 1974) . To rule out this possibility, we removed the female experimenter's physical presence from Study 2's procedure.
Second, we did not include a role model manipulation check. However, we still contend that our female experimenters were perceived as role models. We say this because our experimenters were self-described as competent in math, were investigating math test performance (an area in which women often deal with negative stereotypes about their math ability), and had conveyed an air of expertise and competence in an area that was relevant and attainable to the students. Indeed, if all of these factors are present, then this can lead one to be viewed as a role model (Javidan et al., 1995; Lockwood & Kunda, 1997) , and this may be particularly true when the role model and the students in question are from the same group. In this study, we examined whether female role models need to be physically present to protect women's math test performance. We also tested whether women's math test performance is differentially affected by a female experimenter's level of math competence. Finally, we only included a female experimenter in this study because we were specifically interested in how a female role model affects women's test performance and self-esteem.
According to our thinking about female role models, we expected that women would perform as well as men on the math test when they perceived the female experimenter to be very competent, rather than not very competent, in math. We also anticipated that women and men would have equivalent levels of performance state self-esteem when the female experimenter is described as highly math competent but that women would have lower performance state self-esteem when the female experimenter was not described as highly math competent.
Method PARTICIPANTS AND DESIGN
In this study, there were 24 women and 22 men who met the same selection criteria from Study 1. We used a 2 (sex of student: female or male) × 2 (level of experimenter math competence: high or low) between-subjects design for this study.
PROCEDURE
Women and men reported to the laboratory individually. On arrival, the students found a note taped to the testing room door explaining that the female experimenter (a fictitious student named Catherine) was late but that they should begin the study anyway. After entering the testing room, a computer screen displayed instructions about how to complete the study packet. This packet was placed next to the computer and contained all the dependent measures except for the math test, which was given on the computer. Toward the end of the study session, a female research assistant informed the students that they were to bring the completed study packet to an adjacent room where they would meet with Catherine and discuss the details of the study.
Manipulating math competence. We manipulated math competence by providing a brief biographical sketch of the female experimenter that the students used as a guide to help them complete their own biographical information. Based on this information, the students were led to believe that the female experimenter was a senior in college and had either a high or low level of competence in math. Students randomly assigned to the high math competence condition (n = 23) learned that the female experimenter was majoring in math and psychology, had taken six challenging math classes in college, and planned on earning a Ph.D. in quantitative psychology. Those students assigned to the low math competence condition (n = 23) read that the female experimenter was majoring in English and psychology, had taken two moderately challenging math classes in college, and planned on pursuing a career in acting.
Thus, in the high math competence condition, we attempted to create a role model who was similar to the students (a peer in the form of a talented college senior) whose success seemed attainable (she had taken challenging math classes at the same college as the students) as well as relevant (recall that we only selected students who were highly motivated and identified with math as an academic domain). In contrast, the female experimenter in the low math competence condition simply appeared as one of the students' peers.
Measuring math test performance and performance state self-esteem. Following the math competence manipula-tion, students had 25 min to complete the same math test used in Study 1. The students timed themselves using a countdown timer that was preset for 25 min. Preliminary testing revealed that no student had difficulty with the timing procedure and all stopped when 25 min had elapsed. After the math test, students completed the same performance state self-esteem scale from Study 1.
Manipulation check.
To test for the effectiveness of the math competence manipulation, students were presented with two items: "The experimenter's score on this test would be higher than that of the average student's score" and "The experimenter's math SAT score would be higher than that of the average student's score," to which they responded on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree). After completing these items, the students were debriefed and thanked for their participation.
Results and Discussion
EXCLUDED DATA
Of the 46 students, 4 women and 2 men did not complete all the measures; hence, they were excluded from the analyses.
MANIPULATION CHECK
The students' perceptions of the female experimenter's math competence were summed and then submitted to a 2 (sex of student) × 2 (level of experimenter math competence) ANCOVA. This analysis revealed a main effect for sex of student, F(1, 36) = 4.12, p = .05, η = .32 (M men = 9.55, M women = 8.40), and level of experimenter math competence, F(1, 36) = 11.85, p < .01, η = .50, such that students in the high math competence condition (M = 9.95) rated the female experimenter as more competent than did students in the low math competence condition (M = 8.00), indicating strong support for the effectiveness of this manipulation.
MATH TEST PERFORMANCE
As in Study 1, the students' math test performance scores (adjusted by their math SAT) were subjected to a 2 (sex of student) × 2 (level of experimenter math competence) ANCOVA (see Table 2 ). The analysis revealed main effects for the covariate, F(1, 35) = 15.71, p < .01, and sex of student, F(1, 35) = 10.68, p < .01, η =.48. The Sex of Student × Level of Experimenter Math Competence interaction also was reliable, F(1, 35) = 7.92, p < .01, η = .40. To interpret this interaction, we tested simple effects.
Women in the high math competence condition scored better on the math test than did women in the low math competence condition, F(1, 35) = 4.20, p < .05, η = .33, but men had lower test scores when they perceived the female experimenter to be competent rather than not very competent in math, F(1, 35) = 4.66, p < .05, η = .34. Our reasoning for this result is that men showed a contrast effect when they were exposed to an exemplar of math competence, who also disconfirmed the negative gender stereotype about women and math (Dijksterhuis et al., 1998) . 5 We next examined whether women performed worse than men in the low math competence condition. The results supported our hypothesis, F(1, 35) = 21.45, p < .01, η = .62.
Again, we investigated if this performance difference occurred for women because they answered fewer problems or because of a decrease in their performance accuracy. The ANCOVA on the number of problems answered only revealed a marginally reliable Sex of Student × Level of Experimenter Math Competence interaction, F(1, 35) = 3.38, p = .07, η = .30, showing that men in the low math competence condition (M = 23.43) answered slightly more problems then did students in the other three conditions (e.g., men in the high math competence condition = 20.13, women in the high math competence condition = 21.36, and women in the low math competence condition = 20.17). The ANCOVA on the students' performance accuracy showed a main effect for the covariate, F(1, 35) = 16.68, p < .01, and sex of student, F(1, 35) = 8.49, p < .01, η = .39, such that men (M = 66%) were more accurate than were women (M = 53%). In addition, the Sex of Student × Level of Experimenter Math Competence interaction was reliable, F(1, 35) = 7.02, p = .01, η = .41, indicating that men in the low math competence condition had the highest performance accuracy (M = 69%), whereas women in this condition had the lowest (M = 46%). There was no reliable difference between women and men's performance accuracy in the high math competence condition (M men = 63%, M women = 59%). Thus, in this study, the pattern of performance differences in the low math competence 1188 PERSONALITY AND SOCIAL PSYCHOLOGY BULLETIN condition appears to be a result of both an increase in the number of problems answered by men and a decrease in performance accuracy among women.
PERFORMANCE STATE SELF-ESTEEM
The students' performance state self-esteem scores were summed and submitted to a 2 (sex of student) × 2 (level of experimenter math competence) ANCOVA, with math SAT as the covariate (see Table 2 ). This analysis revealed a marginal main effect for sex of student, F(1, 35) = 2.93, p < .10, η = .28, and a marginally reliable Sex of Student × Level of Experimenter Math Competence interaction, F(1, 35) = 2.91, p < .10, η = .28, indicating that women in the high math competence condition had lower performance state self-esteem compared to the students in the remaining three conditions. This unexpected result seems to be due to the fact that after controlling for math SAT and level of experimenter math competence, the correlation between women's math test performance and performance state selfesteem was not significant, r = .17, p = .26 (one-tailed). Women's performance state self-esteem therefore seems not to be strongly related to their test performance. Moreover, because performance state self-esteem is contingent on actual performance, these highly motivated and math-identified women may have felt frustrated about not having performed as well as they believed they could have performed. It is also possible that when women compared their math test performance to how they believed the female experimenter could have performed, this ingroup upward social comparison harmed their performance state self-esteem (see Major et al., 1993; Tesser, 1986 , for related discussions).
The results from this study are somewhat mixed. On one hand, a female experimenter who is described as competent in math buffers women's math test performance but does not protect their performance state self-esteem. Men, on the other hand, showed the opposite pattern of performance results, presumably because they were threatened by the female experimenter's math competence. In other words, these men may have felt extra pressure to live up to the positive stereotype about their math ability in the high math competence condition, whereas in the low math competence condition, they were presumably freed from this burden of proof (Brown & Josephs, 1999) . Finally, men's performance state self-esteem did not seem to be affected by the female experimenter's level of math competence.
But why would a female role model protect women's math test performance? We argue that in situations thought to affect women's self-appraised ability, female role models may actually remind women, who are already extremely motivated and identified with math, of their own high ability in that domain. Indeed, assimilation effects can occur for women when the comparison target is an ingroup member (e.g., a female role model) who represents stereotype-disconfirming evidence (e.g. high math competence) on a task (e.g., math) that is esteem-relevant (Blanton et al., 2000; Brewer & Weber, 1994) .
Support for this notion can be found in a series of studies by Lockwood and Kunda (1997) in which they demonstrated that role models enhance the way students see their academic abilities, especially when the role model's success, in the form of a talented graduating college senior, seemed attainable and relevant to the students. Furthermore, students are more likely to benefit in terms of their self-appraisals when they believe that the role model is similar to them (e.g., from the same gender group) and possesses a desirable characteristic, such as talent in a particular academic domain (Collins, 1996; Pelham & Wachsmuth, 1995) . Consistent with this, Schmader and Major (1999) found that if female college students learn about another female students' success on a task, then this will have a profoundly positive effect on the way these female students view their own ability on that same task.
STUDY 3: WOMEN, MATH TESTS, AND SELF-APPRAISED MATH ABILITY
In Study 3, we tested if female role models, even in seemingly diagnostic situations, protect women's self-appraised math ability, which could then lead to successful math test performance. For this study, we only used a female experimenter and female students because we were specifically interested in how female role models affect women's self-evaluations.
We expected that women would perform better when they perceived the female experimenter to be very competent in math. We also anticipated that women's self-appraised math ability would be buffered in the high instead of the low math competence condition. Moreover, we hypothesized that self-appraised math ability would partially mediate the relationship between the female experimenter's level of math competence and the women's math test performance. Finally, because the performance state self-esteem results from Study 2 were unexpected, we conducted the same analyses on the students' performance state self-esteem scores to investigate whether the results from Study 2 would be repeated.
Method PARTICIPANTS AND DESIGN
Participants included 44 women who met the same selection criteria from Studies 1 and 2. This study used a one-way ANCOVA design with level of experimenter math competence as the between-subjects variable.
PROCEDURE
The procedure was identical to that described in Study 2 except for the addition of the self-appraised math ability measure and the inclusion of another item to assess the women's perceptions of the female experimenter's math competence (i.e., "Do you think the experimenter could be successful in math?"). After learning that the female experimenter was either very competent (n = 23) or not very competent (n = 21) in math, the women were asked to respond to four items about their math ability (Cronbach's α = .84), each on a scale from 1 (not at all) to 5 (extremely true) (viz. "I deal poorly with challenges in math"; "In the future, I feel that I will not succeed at math"; "Relative to other women, I perform inadequately in many important math situations"; and "In the future, I will not have much to be proud of in math"). Following this, women took a 15-problem math test that consisted of a random subset of problems from the math test used in Studies 1 and 2. Due to time constraints, we shortened the math test so that the study lasted about 45 min instead of an hour. After the math test, women completed the performance state self-esteem scale and were then debriefed and thanked for their participation.
Results and Discussion
EXCLUDED DATA
Of the 44 women, 4 failed to complete all the measures; hence, they were excluded from the analyses.
MANIPULATION CHECK
The women's perceptions of the female experimenter's math competence were submitted to a one-way ANCOVA with the level of experimenter math competence as the between-subjects variable. This analysis revealed a main effect for level of experimenter math competence, such that women in the high math competence condition (M = 17.95) rated the female experimenter as reliably more competent in math than did women in the low math competence (M = 13.73) condition, F(1, 37) = 54.13, p < .01, η = .77.
MATH TEST PERFORMANCE
Women's math test performance scores were subjected, while controlling for math SAT, to a one-way ANCOVA with level of experimenter math competence as the between-subjects variable (see Table 3 ). This analysis revealed main effects for the covariate, F(1, 37) = 14.60, p < .01, and level of experimenter math competence, F(1, 37) = 11.34, p < .01, η = .48, indicating that women in the high math competence condition performed reliably better on the math test than did those in the low math competence condition.
We next examined whether this effect was a result of a difference in the number of problems answered or a decrement in performance accuracy. None of the effects from the one-way ANCOVA on the number of problems answered were reliable, Fs < 0.34, ps > .57. In contrast, the results from the one-way ANCOVA on the women's performance accuracy revealed a main effect for the covariate, F(1, 37) = 17.29, p < .01, and level of experimenter math competence, F(1, 37) = 12.60, p < .01, η = .50, revealing that women in the high math competence condition were more accurate (M = 63%) than were women in the low math competence condition (M = 48%). The performance results from this study therefore appear to be due to a decrease in women's performance accuracy in the low math competence condition and not to a difference in the number of problems answered.
SELF-APPRAISED MATH ABILITY
We added the women's responses from the self-appraised math ability measure to form a single self-appraised math ability score. Next, we submitted their scores to a one-way ANCOVA with level of experimenter math competence as the between-subjects variable and math SAT as the covariate (see Table 3 ). The ANCOVA revealed a marginal main effect for the covariate, F(1, 37) = 3.90, p < .06, and a main effect for level of experimenter math competence, F(1, 37) = 5.03, p = .03, η = .35, showing that women in the high math competence condition had significantly higher self-appraised math ability scores than did women in the low math competence condition. This result suggests that learning about a female experimenter who is competent in math buffers women's self-appraised math ability, thereby leading to better math test performance. In fact, the correlations (controlling for math SAT and level of experimenter math competence) between women's math test performance and self-appraised math ability, r = .28, p < .05 (one-tailed), and women's perceptions of the female experimenter's math competence and self- appraised math ability, r = .31, p < .03 (one-tailed) also lend support to this notion. Thus, it appears that women are assimilating the female experimenter's positive characteristics into their self-concept. This, in turn, protects them from the negative effects of the gender stereotype and as a result leads them to perform better in a situation where women have traditionally underperformed. To test our hypothesis that the positive effects of female role models on women's math test performance could, in part, be accounted for by women's selfappraised math ability, we followed Baron and Kenny's (1986) guidelines for conducting mediational analyses. 6 We first found that the relationship between the female experimenter's level of math competence and women's math test performance was reliable, β = .43, p < .002, R 2 = .23. This relationship represents the effect to be mediated. However, when we tested this relationship again, after controlling for women's self-appraised math ability, it remained reliable, β = .35, p = .01, R 2 = .16; hence, women's self-appraised math ability was not a significant mediator of this relationship. It should be stressed, though, that women's self-appraised math ability was reliably higher in the high math competence condition compared to the low math competence condition.
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PERFORMANCE STATE SELF-ESTEEM
We subjected the women's performance state self-esteem scores to a one-way ANCOVA with level of experimenter math competence as the between-subjects variable and math SAT as the covariate (see Table 3 ). The ANCOVA only yielded a condition main effect, F(1, 37) = 8.71, p < .01, η = .44, indicating that women in the high math competence condition had higher performance state self-esteem relative to the women in the low math competence condition. Here, unlike in Study 2, but consistent with Study 1, we found that women's performance state self-esteem did reliably covary with their math test performance, presumably because these women may have performed at the level that they had expected to perform.
In short, we examined whether learning about a female experimenter who is described as competent in math would protect women's self-appraised math ability. The results suggest that women's self-appraised math ability is protected by a female role model; yet, counter to our predictions, self-appraised math ability was not a reliable mediator. As before, we found that women in the high math competence condition performed better on the math test than did women in the low math competence condition. Finally, consistent with related research on performance state self-esteem (e.g., Blanton et al., 2000) , women had higher performance state self-esteem scores when they perceived the female experimenter to be highly competent, instead of not very competent, in math.
GENERAL DISCUSSION
According to recent National Science Foundation (1996) statistics, women constitute only 35% of computer science, math, and physics majors, and less than 10% of women enter graduate programs in these areas. Why are there so few female students in math-related domains? Despite the varied explanations for this state of affairs, there is one that remains consistent: Women's performance on standardized math tests is slightly lower than men's (e.g., Gallagher et al., 2000) regardless of there being few other differences among women and men in math achievement and classroom performance (Hyde et al., 1990; Kimball, 1989) . Perhaps this test score difference is one of the roadblocks that is turning away highly motivated and math-identified women from degree programs that would allow them to become mathematicians and/or engineers.
But the situation seems encouraging considering the positive impact of female role models for the women in our studies, who were motivated and identified with math. If more female role models were present in math-related domains, would this then eliminate the gender gap on standardized math tests? The results from the three studies presented here suggest that this may be the case. The first study showed that highly motivated and math-identified women performed better on a math test, even in a situation that has traditionally undermined their test performance, when a female experimenter (i.e., a female role model) instead of a male experimenter gave the test. Study 2 indicated that the perceived competence of a female experimenter, and not her physical presence, protected women's math test performance. Finally, Study 3 revealed that the perceived competence of a female experimenter buffered women's self-appraised math ability so that they performed better on a difficult math test. But, in contrast to our hypothesis, women's self-appraised math ability did not serve as a reliable mediator of the relationship between the female experimenter's level of math competence and women's math test performance.
One reason for this result may be that protecting women's self-appraised ability from the negative effects of a gender stereotype is not the only positive effect of a female role model on women's self-evaluations; rather, there may be a variety of additional positive effects, such as increased inspiration (Lockwood & Kunda, 1997; Tesser, 1986) and enhanced task motivation (e.g., Collins, 1996) . But before a complete list of positive effects can be generated, we feel it is important to consider that the level of identification with one's group and the domain in which a female role model excelled are poten-tially significant factors that could alter the positive effects of female role models. In other words, depending on a female student's level of identification with the female role model and the domain in which the female role model has excelled, very different effects could occur. Clearly, the strength of group identification and type of domain need to be explored further before any concrete claims about the positive effects of female role models can be made, particularly because it may be the case that if women are not strongly identified with their gender group and/or the domain in question, they may not derive the same benefits from female role models (see Schmader, in press, for a related discussion about gender identification and stereotype threat).
Another issue that deserves mention is the fact that we did not find a consistent result for women's performance state self-esteem. Indeed, we found that in Study 2, even though women performed better after learning about a female role model, they had lower performance state self-esteem. Our interpretation of this result is that these highly math-skilled women may have felt as if they did not perform as well as they thought both they and the female role model presumably could. Thus, this ingroup upward social comparison led to contrast effects in terms of their performance state self-esteem. This idea is also similar to Tesser's (1986) work on selfevaluation maintenance, such that unfavorable comparisons on esteem-relevant tasks can harm a person's self-evaluations. Taken together, however, the results from these studies show that if women are able to perform up to their potential, then their performance state self-esteem is protected. Evidence for this can be found by the fact that when we combined the performance state self-esteem results across the three studies (after assigning a negative weight to Study 2's results), we still found that the combined p value supported our hypothesis: Female role models protect women's performance state self-esteem, Z = 1.78, p < .04 (one-tailed).
Finally, it should be stressed that we are not making the argument that all female experimenters are threatening to men or that all male experimenters are threatening to women. Rather, only in particular situations do we feel that this would be the case. For instance, we believe that because our female experimenters were peer role models instead of more abstract role models (i.e., older and perhaps less similar role models to the students), this is why men may have felt threatened by our competent female experimenter. Moreover, recent research shows that if the female role model is described as a highly competent math tutor, rather than a peer role model, both women and men benefit as long as she is still perceived to be similar (in terms of shared interests) to the students (Marx, Urland, & Overbeck, 2002) .
IMPLICATIONS BEYOND THE LABORATORY
Extrapolating findings from the laboratory to the real world must always be done with caution. The research presented here could, nevertheless, have far-reaching implications for educational policy and practice. Specifically, this work may demonstrate the importance of female role models for female college students who are motivated and identified with math as an academic domain, particularly in situations where negative gender stereotypes apply, such as in math and engineering (Crocker, Major, & Steele, 1998; Halpern, 1992; Quinn & Spencer, 2001) . Of importance, related research suggests that women are less likely to become threatened by a stereotype indicating their mathematical inferiority when they outnumber men rather than when they are outnumbered by men (Inzlicht & Ben-Zeev, 2000) . Could this effect be enhanced by the presence of female role models? It certainly seems as if it could, in light of the promising effects that we found with a single female role model. In the end, increasing the number of female role models in math and engineering classes may allow female students to view the negative gender stereotypes that confront them as surmountable barriers rather than ones that are insurmountable and therefore potentially inspire more women, who may not be initially identified with math, to pursue careers in these academic areas. NOTES 1. We obtained students' e-mail addresses from recruitment flyers posted around the psychology department. The e-mail message simply described the nature of the study and then asked the students to indicate their responses to the identification questions and provide their math SAT score and the number of math classes taken in college. Even though all students had already agreed to participate by writing their e-mail address down on the recruitment flyer, only those who met the selection criteria actually did.
2. We had originally included a stereotype threat manipulation, but due to the fact that our manipulation check did not yield a reliable difference between the high and low stereotype threat conditions (for the low stereotype threat condition, students simply read that the test was challenging with no mention of gender or diagnosticity of the test), we dropped the low stereotype threat condition and only present results from the high stereotype threat condition. In this way, we maintain consistency across the three studies. Furthermore, because high stereotype threat situations have been shown to lower women's math test performance (e.g., Spencer, Steele, & Quinn, 1999) , we were most interested in how female role models protect women's math test performance in this situation in particular.
3. No differences emerged on any of the dependent measures among the three female experimenters, Fs < 1.27, ps > .29, with the same being true among the three male experimenters, Fs < 1.41, ps > .26. Thus, the results of Study 1 surfaced not because of any unique characteristics the experimenters may have had.
4. To have the same number of students in each condition, we continued to run students until we had 10 (Studies 1 and 2) and 20 (Study 3) in each. For all studies reported here, we excluded students if they did not complete all the measures or scored a zero on the math test because it was quite clear that they did not take the testing situation seriously.
5. Further support for this notion comes from a study in which men and women were asked to make predictions about their math test per-formance after they saw pictures of either math competent or neutral female students who were also the students' peers (Marx, Urland, & Overbeck, 2002) . Results show that college men had lower performance predictions when they saw pictures of math competent female students and higher performance predictions when they saw pictures of neutral female students, whereas college women showed the opposite pattern of performance predictions, F(1, 60) = 5.91, p < .02, η = .30.
6. All mediational analyses were conducted after adjusting for the women's SAT scores.
7. The female experimenter's level of math competence predicted women's self-appraised math ability, β = .34, p = .03, R 2 = .12, and women's self-appraised math ability predicted their math test performance, β = .37, p < .01, R 2 = .16.
